The present study was carried out to investigate the correlation and path coefficient analysis in 35 genotypes of winter bread wheat varieties, which were collected from different countries. Data were recorded for eight quantitative characters-number of productive tillers per plant, plant height, spike length, number of spikelets per spike, number of grains per spike, grain weight per spike, thousand grain weight and grain yield per plant. The highly significant and positive genotypic and phenotypic correlation was found between grain yield per plant and following components: number of productive tillers per plant (r g =0.817, r ph =0.843), number of grains per spike (r g =0.448, r ph =0.393), grain weight per spike (r g =0.765, r ph =0.545), thousand grain weight (r g =0.594, r ph =0.402). The number of spikelets per spike correlated positively and significantly with number of grains per spike (r g =0.886, r ph =0.487) and grain weight per spike (r g =0.637, r ph =0.370). Number of grains per spike had positive and significant phenotypic and genotypic correlations with grain weight per spike (r g =0.748, r ph =0.826). Grain weight per spike positively correlated with thousand grains weight (r g =0.622, r ph =0.688). The grain weight per spike and number of productive tillers per plant had strongest direct effect on grain yield per plant. The number of grains per spike via grain weight per spike and thousand grains weight via grain weight per spike had the highest positive indirect effect on the grain yield per plant. These relations can be used as selection criteria in breeding study to improve the high yielding cultivars for that region.
INTRODUCTION
The grain yield in the wheat is a complex character that can be determined by several components which reflect positive or negative effects upon this trait. It is important to examine the contribution of each of the various components in order to attract the attention to which one has the greatest influence on grain yield. Therefore, information on the relation of yield components with grain yield is of great importance to a breeder in selecting a desirable genotype (1) . Correlations between traits are depending of genetic and environmental factors. Environmental conditions can cause variability, not only of some trait but interrelationships between its (2) . Simple correlation analysis ___________________________ indicates the degree of association between traits, but it can't provide reasons of association.
Therefore, simple correlation coefficients are not always effective in determining the real relationships among traits (3) . Path analyses provide a measure of relative importance of each independent variable to prediction of changes in the dependent one. A path coefficient is a standardized partial regression coefficient and as such measures the direct effect of one trait upon other and permits the separation of correlation coefficient into direct and indirect effects (4) . Path coefficients show direct influence independent variable upon dependent variable. Indirect influence on independent variable through other independent variable on dependent variable is describe results between coefficient simple correlation two independent of variables and their separate direct influence (5) . Path analysis was used in numerous researches with the aim of determining the effects of important yield components (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . The knowledge of genetic and phenotypic interrelationships between yield and quantitative/qualitative components of yield is giving additional information that is make possible successful work of wheat breeding.
The objective of this study was to establish the interrelationship and direct and indirect effects of some yield components among themselves and with grain yield in winter bread wheat. Genotypic correlations were calculated by using of genotypic variances and covariance, phenotypic correlations by using phenotypic variances and covariance. The genotypic and phenotypic correlations thus calculated were tested for significance (5) . The path coefficient analysis was performed according Dewey and Lu (4), using genotypic correlations to assess direct and indirect influences of different yield components (productive tillers per plant, plant height, spike length, number of spikelets per spike, number of grains per spike, grain weight per spike and thousand grain weight) on grain yield per plant.
MATERIALS AND METHODS

RESULTS AND DISCUSSION Genotypic and phenotypic correlations
Genotypic and phenotypic correlation coefficients provide a quantitative evaluation of effects of environments on particular character (18) . The association of grain yield per plant with other characters was estimated by genotypic and phenotypic correlation coefficients ( 
Path coefficient analysis
Path coefficient analysis helps to determine the contribution of various components of yield to over all grain yields in the genotypes under study. It provides an effective way of finding out direct and indirect sources of correlation (2, 18, 27) .
The direct effect of grain weight per spike on grain yield were found to be important in the numerous studies (9; 28-37). Our results showed that grain weight per spike had the greatest positive effect (1.692) on yield grain per plant, followed by number of productive tillers per plant (0.610) ( Table 2 ). The effect of the others traits were negative direction towards reducing the yield. Especially number of grains per spike had a prominent effect on yield grain per plant in negative direction with (-0.939), what is in agreement with result reported by Yagdi (13) .
The direct effect of thousand grains weight on yield grain per plant was also negative and high (-0.670), while plant height and number of spikelets per spike had minimum negative direct effect on the yield (-0. Table 2) .
The path coefficient analysis gave a somewhat different picture from what the simple correlation analysis did. The genotypic correlation analysis indicated that number of grains per spike and thousand grain weight as important positive influences on grain yield per plant, but path coefficient analysis suggested that they had direct negative influence on grain yield per plant. The direct negative effects of number of grains per spike and thousand grain weight on the grain yield were masked from the positive indirect effect of these characters through grain weight per spike. 
CONCLUSION
The results obtained from 35 bread wheat genotypes showed that grain yield per plant was significantly and positively correlated with number of productive tillers per plant, number of grains per spike, grain weight per spike and thousand grain weight both at genotypic and phenotypic levels. Path coefficient analysis indicated that the direct effects of plant height, spike length and number of spikelets per spike on grain yield were weakly negative. The direct effects of grain weight per spike and number of productive tillers per plant were strongly positive, while number of grains per spike and thousand grain weight had strongly negative effect. Therefore, the characters of grain weight per spike, number of productive tillers per plant, number of grains per spike and thousand grain weight can be used as selection criteria to increase grain yield in bread wheat in the region.
